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HEKOTOPblE flAHHME O PA3MH05KEHHH TOXOPLASMA GONDII 


E. M. XeiicHH, A. K. IIIycTpoB, H). M. Po3am)B h E. H. KyApaBijeB 

Jia6opaTopnH mhkpockoiihh MHCTHTyTa AHTOJiornn AH CCCP, 

Ka$e^pa o6m,en Onojiornn h napa3HTOJiornn BMOJIA hm. G. M. KnpoBa, JlemrarpaA 

Blijio Hccjie^OBaHO pa3MHO>KeHHe TOKconjia3M mTaMMa RH b nepBLie ahh nocjie 3a- 
pa>KeHHfl 6ejiLix Mbimen. HaOjiioftajmcb CTa^nn, HanoMHHaiomHe npo^ojibHoe ,n;ejieHHe hjih 
KonyjiHiuno H3oraMeT. OflHaKO AOCTOBepHbix AaHHbix o nojiOBOM npon,ecce y TOKconjia3M 
mli He HMeeM. KpoMe npoAOJibHoro .nejieHHH, HaOjnoAaeTcn mH3oroHHH c o6pa30BaHHeM 
4 tpo(J)030htob. IlpHMeHeHHe MeTO^a (j)jiyopecn,eHTHOH AHTO<J)OTOMeTpHH ajih onpe,o;ejieHHH 
coAepncaHnn flHK b HApax TOKconjia3M no3BOJiHjio blihbhtb 3 rpynnbi nftep. 1-a rpynna 
c npecHHTeTHaecKHM KOjinnecTBOM HK (4—8 yea. ejj.), 2-a rpynna c abohhbim nocTCHH- 
TeTnaecKHM KOJinnecTBOM flHK (10—16 yea. efl.) n 3-a rpynna c neTBepHbiM KOJinnecTBOM 
flHK. riocaeAHaa rpynna MaaoancaeHHa. 9to MoryT 6litb HApa 3nroTH b nocTCHHTeTH- 
aecKon $a3e, hto Maao Bepoamo, nan HApa mn30HT0B, roTOBBie k AByxnpaTHOMy AeJieHHio 
nepeA pacna^OM mn30HTa Ha 4 Tpo<J)030HTa. 

JKn3HeHHbm ijhkji TOKconjia3M H3yueH 6ojiee hjih MeHee nojmo, xoth 
em;e hmgiotch pa3HorjiacHH b TpaKTOBKe otaojibhbix ctbahh pa3BHTHH h 
CnOCOSoB pa3MHO>KeHHH. OaHH aBTOptl CHHTaiOT, UTO TOKCOnJia3MBI pa3MHO- 

>KaiOTCH npoAOJiBHBiM ^ejieHHeM (Chatton et Blanc, 1917; Wenyon, 1926; 
Brumpt, 1936; 3acyxmi, 1964), APyrne npeAnojiaraiOT, uto HMeeT MecTO 
BHyTpeHHee nouKOBamie, hjih aHAOAnoreHHa (Goldman et al., 1958; Gavin 
et al., 1962; Senaud, 1967). HeaceH Bonpoc o inH3oroHHH. Oahh OTpnnjaiOT 
ee (3acyxHH h APyme, 1964, 1966), Apyrne cuHTaioT, uto 0Ha HMeeT MecTO 
(Nicolle et Manceaux, 1908; Splendore, 1909; Chatton et Blanc, 1917; Brumpt, 
1936; Senaud, 1967). HenoTopBie aBTopBi (Cross, 1947; Hoare, 1949; Pie- 
karski, 1954; Chernin a. Weller, 1951) nrnnyT o AeJieHHH Ha 2, He yTouHaa, 
KaK 3 to npoHexoAHT. Hto KacaeTca nojioBoro nponecca, to Sojibihhhctbo 
HCCJ ieAOBaTejien OTpHijaiOT ero cymecTBOBamie b h^h3H6hhom pHKjie tokco- 
njia3MBi, h JinmB HeMHorne BBicKa3BiBai0T npeAnojiomeHne o ero HajmuHH 
(Garnham, 1963). 

^Jia yTOHHeHHa HeftOTOpBIX CTOpOH >KH3HeHHOrO pHKJia TOKCOnJia3MBI 
mbi npoBejiH HCCJieAOBaHne napa3HTa b octpbih nepnoA 3a6ojieBaHHa b nepBBie 
Ahh nocjie 3apameHHa 9KcnepHMeHTajiBHoro mHBOTHoro, npHMeHHB HeKOTopBie 
HOBBie MeTOABi HCCJieAOBaHHa. Mbi cuHTajm, uto 6ojiee A^TajiBHoe H3yaeHne 
aApa TOKConjia3M h b ocoSemiocTH coAepammia b HeM HyKjienHOBBix khcjiot 
noMO>KeT BBiacHHTB Bonpoc o HajiHHHH nojioBoro npopecca h xapaKTepe araM- 
Horo pa3MHO>KeHHa. B AaHHOH paSoTe mbi npHBOAHM cBeAGHHa, nojiyuemiBie 
TOJIBKO C nOMOIABIO CBeTOBOH H JHOMHHeCHjeHTHOH MHKpOCKOnHH. ,ZJjIH OKOH- 
aaTejiBHoro pemeHna Bonpoca o $opMax pa3MHO>aeHHa TOKconjia3MBi Heo6- 
xoahmbi em;e Ha6jiK>AOHHa HaA >khbbimh opraHH3MaMH, a TaK>ae ajieKTpomio- 
MHKpocKonHuecKHe HCCJieAOBaHHa. 


MATEPHAJI H METO^HKA 

B HaiHHX HCCJieAOBaHHaX HCn0JIB30BaHBI TOKCOnJia3MBI BHpyJieHTHOrO 
mTaMMa RH. BejiBie MBimn BecoM 16—18 r 3apamajiHCB BHyTpndpiomHHHO 
nepHTOHeajiBHBiM ancyAaTOM b pa3BeA©HHH c $H3HOJiorHaecKHM pacTBopoM 
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1 : 3 no 0.3 mji. IlepHTOHeajibHbiH oKcy^aT nojiyaajm ot Mbimeii, ySnTtix 
Ha 4-h j^euh nocjie onepe^Horo naccama TOKconjia3M. B Ma3Kax H3 3Toro Ma- 
Tepnajia b Kam^OM none 3peHnn MHKpocKona (06. 90 X) oSHapymnBajiHCb 
napa3HTbi. V Mbimeii pa3BHBajiacb reHepajiH30BaHHan HH^eKijHH. Mbimeii 
ySnBajin aepe3 24, 48, 72, 96, 120 n 144 aaca. ,3,jih nccjie^OBaHHH 6pajin 

Ma3KH nepnTOHeajibHoro ancy^aTa, Ma3KH n OTneaaTKH cpe30B neaeHH n 
jierKoro n mieHaaTbie npenapaTbi SpioniHHbi, b aacTHocTH cajibHHKa. IIocjieA- 
hhh 6biJi ncnojib30BaH HaMH noTOMy, hto, no AaHHbiM pn,n;a aBTopoB (Gross 
a. Anigstein, 1949; Jln^nHa n 3acyxnH, 1967; IIIycTpoB, XaBKHH n CBHTyxnHa, 
1968), TOKCOnjia3MbI BHpyJieHTHbIX UITaMMOB HHTeHCHBHO pa 3 MHO>KaiOTCH 
b KjieTKax 6piomHHbi, oco6eHHO b Me30Tejinn. OnKcaipm npenapaTOB npoH3- 
Bo^njiacb 3THJI0BHM hjih MeTHJiOBbiM cnnpTOM. HacTb Ma3KOB oKpaniHBajiacb 
no rnM3a-PoMaHOBCKOMy, aacTb no OejibreHy (rn,n;pojiH3 8 mhh.) h aacTb 
$jiyopecn;eHTHbiM KpacnTejieM aypaMHHOM 00—S0 2 . Ma3Kn npocMaTpnBajincb 
no# MHKpocKonoM BJeiicca hjih PeiixepTa. 06pa6oTKa npenapaTOB $jiyope- 
cpeHTHbiM KpacnTejieM — aypaMHHOM OO npoBO^njiacb no cJie^;yioin,eH MeTo- 
^HKe: $HKCHpoBaHHbie Ma3Kn noMein,ajin Ha 8 mhh. b 6 h. pacTBop cojihhoh 
KHCJIOTbl, 3aTeM CnOJiaCKHBaJIH B ftHCTHJLJIHpOBaHHOH BO^e H OKpaiHHBaJIH 
b cBe>KenpHroTOBjieHHOM pacTBope KpacHTejin. PeaKTHBHbiii pacTBop Kpacn- 
Tejm npeACTaBJineT 0.5 %-h boahbih pacTBop aypaMHHaOO, OT^HJibTpoBaHHbiii 
h HacbiH],eHHbiH 3aTeM S0 2 . HacbmjeHHe npoBo,u;HJiocb ^oSaBjieHneM xjiopncToro 
THOHHjia (S0C1 2 ) b cooTHomeHHH 0.1 mji Ha 45 mji pacTBopa aypaMHHa 00. 
OKpaiHHBaHne npoxo^Hjio b TeaeHne o^Horo aaca. 3aTeM npenapaTbi npo- 
nojiacKHBajm b ^HCTHJiJiHpoBaHHoii Bo,n;e, npoBo^HjiH aepe3 cepHHCTbie bo^bi 
no 3 MHH. B Ka>K^OH H3 TpeX noppHH H npOMbIBajIH 20 MHH. B npOTOHHOH 
BOAonpoBO^HOH BO^e. Ilocjie ototo cjie^OBajia npoBO,n;Ka aepe3 cnnpTbi bo3- 
pacTaiomen KpenocTH h 3aKjnoaeHHe b rjmpepHH. OoTOMeTpnpoBaHne hhtbh- 
chbhocth CBeneHHH H^ep, oKpameHHbix aypaMHHOM 00—S0 2 , npoH3BO,n;Hjiocb 
Ha ycTaHOBKe, coSpaHHOH b jia6opaTopHH MHKpocKonHH HHCTHTyTa ijhtojio- 
thh Ha ocHOBe MHKpocKona MJI,3,-1. Bojiee no^poSHoe onncaHne ycTaHOBKH, 
a TaK>Ke MeTO^HKH oKpaniHBaHHH aypaMHHOM 00—S0 2 h ^OTOMeTpnpoBaHHH 
OKpameHHbix a^ep R& ho b pa6oTe Po3aHOBa h KyApnBijeBa (1967). 

PE3Y JIbT ATM HCCJIEftOBAHHH 

Mepe3 24 aaca nocjie 3apameHHa Mbimeii TOKconjia3MaMH b npenapaTax 
cajibHHKa, a aepe3 48 aac. h b nepnTOHeajibHOM 3Kcyjj;aTe o6Hapy>KHBaeTca 
MHoro napa3HTOB Kan b cboSo^hom coctohhhh, Tan h ji0KajiH30BaHHbix b Manpo- 
$arax, jiHM^oiprrax, rncTnopHTax, b KjieTKax Me30TejiHH. B othx KjieTKax 
M02KH0 HaHTH MHOTO 0C06eH Ha TOH HJIH HHOH CTa^HH araMHOrO pa3MHO>KeHHH. 

OcoSeHHO aacTO BCTpeaaKmm o^HOHAepHbie TOKconjia3Mbi cnrapoBH^HOH, 
rpymeBHftHOH, nojiyjiyHHOH h JiamjeTOBH^HOH $opMbi. Hx pa3Mepbi KOJie- 
6jiiOTca ot 5 ,n;o 8 mk b AJiiray h ot 1 ^o 2.5 mk b mnpHHy. 3to Tpo$o30HTbi, 
KOTopbie o6pa3yiOTCH b Tan Ha3biBaeMbix «nceB^;oi];HCTax». «IIceB,a;ou;HCTbi» 
#OBOJibHO chjibho pa3JiHaaiOTca no Bejinamie. IlpnaHH 3,n;ecb MO»eT 6biTb 
HecKOJibKo. Bo-nepBbix, pa3BHTne «nceB^ou;HCT» MomeT HaaaTbcn jih6o nocjie 
npoHHKHOBeHHa o^Horo Tpo$030HTa TOKconjia3Mbi b KjieTKy h nocjie^yioiH,ero 
ero pa3MHO>KeHHH TaM, jih6o b pe3yjibTaTe pa3MHO>KeHHa HecKojibKnx Tpo$o- 
3ohtob , 0,a;H0BpeMeHH0 hjih nocjie^OBaTejibHO npoHHKmnx b KjieTKy. 
Bo-btophx, Heo^HHaKOBbiii pa3Mep KjieTKH xo3HHHa h ee ^yHKpnoHajibHbie 
oco6eHHOCTH Tanme MoryT 6biTb npnaHHoii Heo,a;HHaKOBOH BejraaHHbi «nceB- 
^oh;hct». 

B KjieTKax Hepe^Ko mo>kho BH^eTb nocjie^OBaTejibHbie aTanbi $opMHpoBa- 
hhh «nceBj];ou;HCT». ^obojibho aacTO BCTpeaaiOTca oco6h BepeTeHOBH^HOH 
$opMbi c AByMH a^paMH, jie>Kam,HMH b cepe^HHe Tejia nonepeK ero npo^ojib- 
hoh och (pnc. 1, a, 6 ; 3, a). V HeKOTopbix AByxT>H,n;epHbix oco6eii 3aMeTHa 
rpamipa, npoxoftamaa Me^najibHO B^ojib Tejia Mem^y a^paMH, aTO cBH^eTejib- 
CTByeT o pa3,n;ejieHHH TaKHx oco6oii Ha 2 nojiOBHHbi (pnc. t e; 3, 6, e). BcTpe- 
aaioTca em,e oco6h, coe^HHeHHbie TOJibKo o^hhm kohh;om, Tor,n;a KaK npoTH- 
BonojiomHbie Komi;bi HecKOJibKo pacxo^HTca b cTopoHbi (pnc. 1, a; 2, 6 \ 3 , a). 
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KpoMe Toro, 6tiBaioT bhahbi 2 oco6h, jie>Kain;He phaom, h Me>KAy hhmh oShhho 
3aMeTH0 pa3i,eji;HHHioiii;ee hx npocTpaHCTBO (pnc. 1, 2, 3). Co3AaeTca BneaaT- 
jieHne, hto Bee 3 to jih6o pa3HLie CTa^nn npoAOJibHoro aojiohhh, jih6o CTa^nn 
KonyjiaijHH raMeT. 3a nepBoe npeji;nojio>KeHHe roBopnT $aKTbi Hajinana oco- 
6en, y KOTopbix HApa HMeiOT bha raHTejien, t. e. Haxo^HTca b coctohhhh ao- 
jieHHH (pnc. 3, e). KpoMe Toro, y ^Byx'LH^epHLix, em;e He pa 3 AejiHBiHHxca, 
oco6en HHorji;a mo>kho BHAeTb nocjie^yiomee ^ejieHne a^ep (pnc. 2, 3, e , a). 
Ilpn 3 tom AoaepHHe HApa oShhho pacnojiaraiOTca baojib npo^ojibHOH och 
T eaa. TaKHM o6pa30M, Kansan oco6b, o6pa3yiOHi;aa napy, HMeeT no 2 HApa. 
06biaHO Tanne oco6h KpynHee (4.5—7.5x1.5—2.0 mk), aeM Te, y KOTopbix 
He nponcxo^HT fteaemie aji;ep (4.5—5.0x1.5 mk). 3th KapTHHbi CBHAeTejib- 
CTByioT o tom, hto ji;ejieHHe HApa HaanHaeTca eni;e ao toto, Kan 2 oco6h, co- 

e^HHeHHbie nonapHO, nojiHOCTbio 
pa3ji;ejiaTca. 

KpoMe TaKHx CTa^nn, b jihm(|) 0 - 
HiHTax, MaKpo^arax h rncraoijHTax 
BH^Hbl OCo6h OBaJIbHOH, KpyTJIOH 
HJIH HenpaBHJIbHOH (|)OpMbI c oahhm 
hjih a b Y mb ha paMH (pnc. 4, a —a). 
Hx pa3Mepbi BapbnpyiOT ot 6.0 X 

6 

a 

0 d z 

Phc. 2. flejiemie HApa y oahhoh- 

HLIX H napHHX Tp0$030HT0B. 

a — TpeX-bHAepHbltt Tp0(J)030HT C OflHHM 
pa3flejiHBiiiHMCH nupoivi; 6 — napa Tpo- 
$030HT0B, B npaBOM H3 HHX HflpO pa3- 
AeJiHJiocb; e — pejiHiuHHCH tpo$03oht; 
y npaBOfi ocoGh HBa nnpa; 2 — b pa3- 
aejiHBHieMCH Tpo(J)030HTe no HBa nnpa. 


5.0 ao 6.0 X 6.5 mk. B KjieTKax o6bPrao BCTpeaaeTca no HecnojibKy Tannx 
oco6en. HeoAHOKparao mbi HaSjiiOAajiH y hhx ctbahh AOJieHHH HApa. B TaKnx 
OBajibHbix Tpo(|)030HTax AoaepHne a^pa pacnojiaraiOTca 6jra;Ke k noaiocaM, 
a He b ii;eHTpe, KaK y npoAOJibHO aohhih;hxch oco6en. TaKoe pacnojio>KeHHe 
a^ep onpe^ejiaeT hhoh ran AOJieHHH. Hapa^y c KpynHbiMH A B yxT>aAepHbiMH 
(JopMaMH b oahoh KjieTKe Hepe^Ko BCTpeaaeTca ao 10—14 A B yxT>aAepHbix 
$opM MeHbHinx pa3MepoB (ao 5.0 mk b AJiHHy). HApa y hhx pacnojiaraiOTca 
baojib npoAOJibHOH och Teaa (pnc. 5, 6). 

KpoMe A B y x,BH A6pHbix $opM, mo}kho BHAeTb h aeTbipexbHAepHbie, cpaB- 
HHTejibHO KpynHbie oco6h. B u;HTonjia3Me He bhaho kbkhx-jihSo rpaHHu; 
uemjjj HApaMH. Ohh HMeiOT AHaMeTp ao 8 mk (pnc. 4, a—a). Hacra BCTpeaa- 
ancb nepexoAHbie $opMbi ot a b Y x - k aeTbipex'bHAepHHM (pnc. 4, a—a). nocaeA- 
Hne pacnaAaiOTca Ha 4 oahohacphhx Tpo<|)030HTa, hto xoporno bhaho Ha 
pnc. 3, 6 h 4, a. 

B Kjieraax nepHTOHeajibHoro 3KcyAaTa h b Me30TejiHH HepeAKO BCTpe- 
aaiOTca AoreHepnpyiomHe Tpo(|)030HTbi. y hhx oShhho xoporno bhahbi tojibko 
aApa, TorAa KaK n;HTonjia3Ma nojiHOCTbio pacTBopaeTca h co3AaeTca BneaaT- 
jieHHe, hto aApa napa3HTOB pa36pocam>i b u;HTonjia3Me KjieTOK xo3aHHa. 

HApa tpo(|)030htob Ha Bcex CTaAHax pa3Bnraa AaiOT nojionmTejibHyio 
peaKHiHio OejibreHa. ^HK KOHijeHTpHpyeTCH Ha nepn^epnH aApa h o6pa3yeT 
Henmyio rpaHyjiapHyio ceTb b ero cepeAHHe. TaKaa me CTpyKTypa aApa 
BbiaBjiaeTca h npn oKpacKe $jiyopecii;eHTHbiM KpacHTejieM — aypaMHHOM OO. 
Bojiee apKo $Jiyopecu;HpyeT nepH^epnaecKHH cjioh no cpaBHeHHio c ijeHTpajib- 
hoh aacTbio ny3bipeBHAHoro aApa. HepeAKO b nepn^epnaecKOM caoe 3aMeraa 
apKaa $jiyopecii;eHH;Ha HecKOJibKHx rpaHyji. Hx hhcjio b pa3Hbix aApax BapbH- 
pyeT ot 3—4 ao 12. Bepoarao, ara rpaHyjibi cooraeTCTByioT xpoMocoMaM, 




Phc. 1. flByx^HAepHHe h napHue Tpo- 
$030 hth Ha 3 -h aghb nocjie 3apa>KeHH h. 
(Phc. ann. PA- 6 ; MHKpocKon U,eHCca; 
06 . 90X1.3; ok. 10X. 06n],ee yBejinae- 
HH6 pnc. 2200 pa3). 

a — MejiKne AByx'bnnepHbie Tp0(J)030HTbi; 6 — 
KpynHbie nByxbHRepHbie Tpo<J)030HTbi h nBe napbi 
Tpoc|)030HTOB e, 2 — pa3Hbie CTa^HH pas'beHH- 
HeHHH hjih oGbeaHHeHnn tpo(J)030htob. 
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Phc. 3. Pa 3 Hbie <j)opMbi pa 3 MH 0 >KeHiifl TOKconjia 3 M. (Piic. 3, 4 cflejiaHbi c Mimpo- 
cKOnOM PeftxepTa-I^eTonaH; 06 . 100X1.3 ii ok. 10X. OnpacKa ho riiM 3 a-P 0 Ma^ 

HOBCKOMy). 

a — nByxT>HHepHafl BepeTeHOBimHan CTajuin; BHH3y BimeH onHOHflepHbiii Tpo(J)030HT; 6 — nByxi>- 
HAepHhie cTaHHH (HanpaBO) h 4 Tpo<j)030iiTa, 06pa30BaBLiinecH b pe3yJibTaTe pacnana HeTHpexi,- 
HHepHOro uiH30HTa (HaJieBo); e — napHbie Tpo<J)030HTbi c HejinmiiMHCH HHpaMn; z — napHbie Tpo(J)030ii- 
th; d — cTaHHH, KOTOpyio mo>kho npuHHTb 3a npoaojibHoe neJieHMe. 







Pnc. 4. Pa 3 Hue $opMH pa3MHo>KeHHfi TOKConJia3M. 


a $ _n B yx- h qeTbipex'banepHbie CTaumi pa3MHo>«eHHfl ToKcoimasM; e 1 «nceBfloijHcTa», b KoTopoft cnpaBa 

Q* nRvx'bflueDHbix Tnodbo30HTOB h 2 oflHOfluepHbix. CneBa, o 6 pa 30 BaHHe ^eTbipexijfinepHoro niH 30 HTa, z 
qwHpSSpHHll iSnioBtf S - neieHHe rmp (craura ana^asu . Teno^aab.) TpofcoaoiiTOB b «nceBHOiwcTe». 


xoth tohhoh yBepeHHOCTH b 3tom HeT. IIpH oKpacKe no OejibreHy b n^pe 
name BLmBjineTcn tojibko OAHa rpaHyjia, chjibho OKpameHHan b KpacHLin ijBeT. 

HAPa tpo<|)03ohtob b nepnoA npojiH(|)epaii;HH (Ha 2— 5-e pn nocjie 3apa- 
>KeHnn) pa3jmnaiOTCH no coAep>KaHHio b hhx flHK. 

y nepBon rpynnti tpo(|)030htob (h 3 neneHH, jiernnx, Me30Tejinn, Kjie- 
tok nepnTOHeajibHoro 3KcyAaTa) HApa HMeiOT HeSojibmyio njioma^b — ot 
2^0 4 kb. mk, n ohh coAep>KaT HaHMeHbmee KOJinnecTBO ^HK,cooTBeTCTByio- 
m;ee 4—8 OTHOCHTejibHbiM eAHHHii;aM. B 3thx HApax SbiBaiOT 3aMeTHbi 3—4 
npKo CBeTnmnecn rpaHyjibi. Hame Bcero BCTpenaiOTcn HApa. coAep>Kaii];He 
5 —6 OTHOCHTejibHbix e^HHHn; ^HK (pnc. 7, a). 



Phc. 5. Pa3Htie CTa^nn o6pa30BaHHH HeTi>ipex r bHAep - 
Horo mH30HTa. 



Phc. 6. 1 fl,Byx r b- 
H^epHLie oco6h, o 6- 
pa3yK)ru,He «nceBAO- 
D,HCTy». 


BTopan rpynna tpo<|)03ohtob, Han^eHHbix b to >Ke BpeMH n b Tex >ne TKa- 
hhx, HMeeT 6ojiee Kpymibie HApa. Hx njion^a^b BapbnpyeT ot 4 ,0,0 8 kb. mk, 
h ohh coji;ep>KaT ot 10 ao 16 OTHOCHTejibHbix e^HHHn, ^HK. BHyTpn KjieTKH 
pn^OM MoryT jiemaTb Tpo$o30HTbi c KpynHbiMH h mcjikhmh HApaMH (pnc. 7, 
6, e). KpynHbie HApa nacTO HaxoAHTCH b coctohhhh ftejiemm. B bthx n^pax 
SbiBaeT 3aMeTH0 5 — 7 rpaHyji, Sojiee chjibho $jiyopecii;HpyiOH];Hx npn onpacne 
aypaMHHOM 00 (pnc. 7, 6 , e). Tpo$030HTbi BTopon rpynnbi BCTpenaiOTcn 
AOCTaTOHHO naCTO, B 0C06eHH0CTH B Me30TejIHH H CaJIbHHKe. 

B 3thx >Ke TKaHHX Ha 3—4-e cyTKH nocjie 3apa>KeHHH o0Hapy>KHBaiOTCH 
Tpo(|)030HTbi TpeTbeii rpynnbi c HApaMH, co^ep>Kan];HMH ein;e 6ojibinee kojih- 
necTBO flHK, neM b nepBbix A^yx rpynnax. Hhcjichhoctb 3thx tpo<|)030htob 
H eBejiHKa (pnc. 7, d ), h pa3Mepbi n^ep paBHbi npnMepHO TaKOBbiM BTopon 
rpynnbi. CoAcp>KaHHe flHK b Tannx HApax npeBbimaeT 16 ycjiOBHbix eAHHHii; 
h AoevmraeT 38. B hhx mojkho noAewraTb okojio 12 mcjikhx, chjibho $jiyo- 
pecn;Hpyion];HX rpaHyji (pnc. 7, d ). 


OBCym/lEHHE 

OnncbiBaeMbie $opMbi pa3MHO>KeHHH TOKConjia3M 6ojibine Bcero HanoMH- 
HaiOT npon;ecc a^Ji^hhh Ha 2 h MHO>KecTBeHHoe AejieHne. 

Kor^a Mbi bhahm Ha npenapaTax Tpo(|)030HTbi c A B yMH HApaMH hjih c oahhm 
KpynHbiM hapom, HMeiomHM HBHyio nepeTH>KKy, a TaK>Ke A B yx tpo<|)030htob, 
TecHO c6jiH>KeHHbix APyr c APyroM baojib npoAOjibHOH och Tejia, hjih RBe 
oco6h, oSbeAHHeHHbie noA HeKOTopbiM yrjiOM tojibko oahhm kohh;om, to ecTe- 
CTBeHHO Bee 3TH KapTHHbl MO>KHO HHTepnpeTHpOBaTb KaK CTaAHH npOAOJIb- 
Horo a^^hhh. 

OAHaKo, KaK mbi y>Ke otmbthjih Bbirne, TaKne napbi mo>kho npnHHTb h 3 a ko- 
nyjinpyioiAHe H3oraMeTbi (Splendore, 1913; Garnham, 1963). ^encTBHTejibHO, 
HHorAa b KjieTKax BCTpenaiOTcn KpynHbie oco6h c Sojibihhmh HApaMH, KOTopbie 
MoryT 6 bitb npHHHTbi 3a 3nroTbi. flAP a 3 thx oco6en C0Aep>KaT Sojibmee kojih- 
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aecTBO flHK, ae m HApa napHLix oco6en. Mli Bee >ne coMHeBaeMCH b tom, aTO 
oco6h, jie>Kaiii,He nonapHO, npeACTaBaaioT co6oh CTa^nn KonyaapHH. Kocbohhlim 
AOKa3aTeabCTBOM Toro, aTO napmae oco6h He hbjihiotch KonyanpyiomHMH, 
cjiy>KHT Haxo>Kji;eHHe tpo$030htob c raHTejieBH^HLiMH HApaMH h c HApaMH, 
HanaBHiHMH ftejiemie b Ka>KAOM napTHepe. B nocjie^HeM cayaae Tpy^Ho ce6e 
npe^CTaBHTb, hto ^ejieHne HAep ocymecTBaaeTca yarn b raMeTax. TaKHM 
o6pa30M, 6ojibme ocHOBamm roBopnTb o npo^ojibHOM AeaeHHH (Ghatton 
et Blanc, 1917; Brumpt, 1936; Hoare, 1949). AKHHHiHHa (1964), 3acyxnH h 
Apyrne (1966) caHTaiOT, hto pa3MHO>KeHHe nponcxo^HT tojibko nyTeM npo- 
,n;ojibHoro AejieHHH. IIIaTOH h BjiaHK, CnaeHAop h Apyrne OTMeaaioT, hto 
Hapn^y c TaKon $opMoii jjejieHHH cymecTByeT em,e h niH3oroHHH (Ghatton 
et Blanc, 1917; Splendore, 1909). Bchhoh (Wenyon, 1926) canTaeT, hto Tan 
Ha3biBaeMbie mn30HTbi, onncbiBaeMbie pa3anaHMMH aBTopaMH, npe^CTaBJinioT 
co6on Ha caMOM Aeae MHoroancaeHHbie Tpo$o30HTM b oahoh KjieTKe, HaxoAa- 
m,necn b CTa^nn ^ereHepapnn. rpaHnpbi Me>KAy OT^ejibHbiMH oco6hmh cth- 
paioTcn, n co3,n;aeTCH BneaaTaeHne, hto HApa jie>naT b Hepa3,n;ejieHHOH h,hto- 
njia3Me. 3acyxnH (1956, 1965, 1966), He npnBOAa KaKnx-Jin6o hobbix $aKTH- 
necKnx ^aHHbix, OTMeaaeT, hto mn3oroHHH — 3to apTe^aKT. IIo HamnM 
Ha6jiioji;eHHHM, y TOKConjia3M HaSaioAaeTca ^ejieHne Ha 2 (bo3mo>kho npo- 
AoabHoe) h Hapa^y c hum ocymecTBjiaiOTca h ^pyrne $opMbi pa3MHO>neHHa, 
b aacTHOCTH HiH3oroHna. Tanne >ne ^aHHbie npnBO^HT CeHO (Senaud, 1967) 
b cBoeii nocjie^Heii paSoTe, nocBampHHOH aaeKTpoHHOMHKpocKomiaecKOMy 
Hccjie^oBaHHio TOKconjia3M h capKopHCTHC. Oh oTMeaaeT y tpo$030htob 
ftejiemie HApa Ha 4 aacTH h nocaeAyiomee pa3AeaeHHe u,HTonaa3MM Tpo$o30HTa 
o,n;HOBpeMeHHO Ha 4 oco6h. ^pyrnMH caoBaMH, CeHO onncbiBaeT y tokco- 
naa3M npopecc HiH3oroHHH. 

OopMHpoBaHne aeTbipexbaAepHbix (j)opM h pacnaA hx Ha 4 Tpo$030HTa 

MOTKHO HHTepnpeTHpOBaTb TOabKO KaK HIH30r0HHI0. TaKHe >Ke CTa^HH Ha6jIIO- 
Aaan paHbrne h Apyrne HCcaeAOBaTean (Brumpt, 1936). 3 tot npoijecc mbi 
BH^ ean b ocipbiii nepnoA pa3MHO>neHHa TOKConaa3M b Me30Teann caabHHKa. 
Oh, HecoMHeHHO, npoTeKaer napaaaeabHO c ^eaemieM Ha 2. O^HaKo KpynHbix 
hih30htob, HanoAoSne TaKOBbix kokijhahh, mbi He HaSaio^aan. 

HeTbipex'baAepHbie mH30HTM, no-BHAHMOMy, MoryT pa3BHBaTbca H3 Tpo(j>o- 
30htob, o6pa3yiOH];HXCH npn araMHOM pa3MHO>KeHHH. C ftpyron CTopoHM, 
mojkho npe^noaojKHTb, hto nocae^oBaTeabHoe ^BynpaTHoe ^eaeHne a^ep 
nponcxo^HT y 3nroTM b MeTaraMHMH nepnoA ee pa3BHTna. AHaaornaHMii 
npopecc HaSaio^aeTca, HanpnMep, y HenoTopbix >KryTHKOHOCH,eB ( Poly- 
toma, Chlamidomonas), oSaa^aiomHX H3oraMHoii Konyaapneii. B tom h Apy- 
tom cayaae o6pa30BaHHe aeTbipexbHAepHbix hih30htob nponcxoAHT nyTeM 
MHo>necTBeHHoro AeaeHHa. Y >KryTHKOHOCH,eB 3to conpoBO>KAaeTca peAyK- 
AHOHHMM AGJieHHeM. 

HnKaKHX Apyrnx $opM araMHoro pa3MH0>KeHna, KpoMe BbimeonHcaHHbix, 
Ha6aioAaTb He yAaaocb. Ha Hamnx npenapaTax mm He Moran o6Hapy>KHTb 
CTaAHH. nanoMHHaioiAHe BHyTpeHHee noanoBaHHe, nan 3HAOAHoreHHio, onncaH- 
Hyio BnepBbie ToabAMaHOM c coTpyAHHKaMH (Goldman et al., 1958). 3th 
aBTopbi H3yaaan 3HAOAnoreHHio Ha npenapaTax, o6pa6oTaHHbix cepe6poM, 
TorAa Kan mm HCcaeAOBaan npenapaTM, oKpameHHbie hhmmh cnoco6aMH. 
Mo>KeT 6mtk, noaTOMy mm h He BHAean HaaaabHbix ctbahh BHyTpeHHero noa- 
KOBaHHa. OAaaKo aaeKTpoHHOMHKpocKonnaecKHe nccaeAOBaHHa, npoBeAeH- 
Hbie CHaaaaa T3bhh c coTpyAHHKaMH (Gavin et al., 1962), a 3 aTeM 6oaee A e_ 
raabHO CeHO (Senaud, 1967), noKa3aan Haamme BHyTpeHHnx noaeK b MaTe- 
Phhckoh oco6h. 3th aBTopbi caHTaiOT, hto 3HAOAHoreHHa cyui,ecTByeT H 
hto KOHeaHbie 3Tanbi BHyTpeHHero noaKOBaHna MoryT 6mtb npHHaTM 3a 
npoAoabHoe Rejieime, h, no-BHAHMOMy, HHorAa HeB03M0>KH0 onpeAeanTb Ha 
npenapaTax, B03HHKaa an napa oco6en, o6 , beAHHeHHbix 3aAHHMH KOHpaMH, 
nyTeM npoAoabHoro A^eHna nan b pe3yabTaTe SHAOAnoreHHH. r3BHH r 
BaHKo h ^>KeKo6c (Gavin, Wanco, Jacobs, 1962) npeAnoaaraioT, hto b pe- 
3yabTaTe nocaeAOBaTeabHbix 3TanoB SHAOAnoreHHH MoryT o6pa30BMBaTbca 
po3eTKH tpo$o30htob, BCTpeaaiOH],Heca ocoSeHHo aacTO y TOKconaa3M b Kyab- 
Type TKaHH. 
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Piic. 7. Ojiyopeci^eHi^iiH OKpameHHbix aypaMHHOM 00 n^ep Tp0(j)030iiT0B (MiiKpo- 

$OTorpaq)HH). 

a — Hflpa nepfioft rpynnbi (npecuHTeTH^ecKaH <J>a3a); 6, e — fl^pa tpo<J>030htob BTopoft rpynnbi 
(nocTCHHTeTn^ecKafl $a3a); e, d — nupa nepsofi, BTopoft h TpeTbefi (nan6ojiee KpynHwe) rpynnbi 
Tp0$030HT0B b npenenax ohhoA «nceBfloiuiCTbi». 






Cpe^H Tp0(j)030HT0B, HMeiOipHX JiaHpeTOBH^HyiO $OpMy, BCTpenaiOTCH, 
Kan OTMe^eHo BLirne, KpynHLie h MejiKne (j)opMLi (pnc. 8). To ;ne caMoe mo;kho 
OTM eTHTb h rjifl napHLix oco6eii, KOToptie mli npHHHMaeM 3 a npo^ojibHO ,o;e- 
jiHipnecH opraHH3MLi. B 6ojiee KpynHLix oco6hx o6liuho 6ojiee KpynHLie 
n,o;pa. TapHeM /jyMaeT, uto Tanne KpynHLie Tpo(j)030HTLi npe^CTaBJiniOT co6on 
3nroTLi (Garnham, 1963). Mli, ojjHaKo, He Mon^eM c nojmoH y6e,a;HTejiLHOCTLio 
CKa3aTL, hto BH^ejm KonyjiHpnio. 06 3 tom npopecce mli cy^HM tojilko no 

KOCBeHHLIM ftaHHLIM, B UaCTHOCTH, Ha OCHOBaHHH $OTOMeTpHH flHK B HftpaX 
Ha pa3HLIX CTa^HHX pa3BHTHH T0KC0nJia3M. 

Mli OTMeTHJin, hto Han6ojiee uacTO y o^hhohhlix hjih napHLix Tpo$030H- 
tob, o6pa3yioiH,Hx «nceB,ii;oH;HCTy», BCTpeuaiOTCH H,n;pa c He6ojimiHM KOJinue- 
ctbom HR (4—8 eflHHnp). 3 to nepBan rpynna n,n;ep. B nepno^ HHTeHCHBHoro 

pa3MH0>KeHHH T0KC0nJia3M 
BCTpenaeTcn MHoro Tpo$o- 
30htob c n^paMH, co,o;ep;Ka- 
HJHMH ^BOHHOe KOJIHUeCTBO 
^HK no cpaBHeHHio c nep- 
boh rpynnoii. Tanne n,o;pa 
o6pa3yiOT BTopyio rpynny. 
OTCio^a mohcho npe,o;nojio- 
>KHTL, HTO HaHMeHLHiee KO- 
jinnecTBO HK b n,o;pax 
cooTBeTCTByeT npecHHTeTH- 
necKoii $a3e MHTOTnuecKoro 
pnKjia, Tor,n;a KaK n,o;pa 
BTopoii rpynnLi c ^bohhlim 
KOjinnecTBOM ,3,HK xapaK- 

TepHLI /JJIH nOCTCHHTeTHHe- 
ckoh (J>a3Li. Ha MHornx 
MHKpO$OTOrpa$HHX MOJKHO 
bh^tl ^ejieHHe tbkhx n,n;ep 
Ha 2 6ojiee mcjikhx n^pa 
c MeHLHiHM KOJinnecTBOM ,H,HK (pnc. 7, a, 6 ). Tanoe >Ke ^Boiraoe KOJinuecTBO 
flHK ,o;ojdkhli HMeTL h n^pa 3nroTLi. O^HaKo noBe^eHne 3thx H,o;ep 6yo;eT 
HHLIM, neM H^ep Tp0(J)030HT0B. EcJIH CHHKapHOH HaHHeT ^eJIHTLCH, TO B pe- 
3yjiLTaTe cnHTe3a b nocTCHHTeTHuecKoii $a3e n^pa 6y^yT co^epn^aTL y^BoeH- 
Hoe, no cpaBHeHHio co BTopoii rpynnoii, KOJinuecTBO ,3,HK, hto h Ha6jiio- 
,o;aeTCH b n^pax TpeTLeii rpynnLi npn ^OTOMeTpnpoBaHHH npenapaTOB, o6pa- 
6oTaHHLix aypaMHHOM 00. Cjie^OBaTejiLHo, Hajinune Tannx n,a;ep HBjineTcn 
KOCBeHHLIM ^oKasaTejiLCTBOM cyipecTBOBaHHH nojiOBoro npopecca y tokco- 
njia3M. Mo>kho npe^CTaBHTL ce6e rojioraMHyio Konyjimpiio, Kor^a Tpo$o- 
30htli 6e3 nporaMHoro ^ejieHHH CTaHOBHTCH raMeTaMH, KOTopLie b ^ajiLHeii- 
meM KonyjmpyiOT MOK^y co6oii. O^Hano ,a;ocTOBepHLix ^aHHLix o KonyjmipiH 
mli He HMeeM, TaK?Ke KaK TaKnx AaHHLix HeT h y ^pyrnx aBTopoB. 

B to n^e BpeMH He 6e3 OCHOBaHHH mo 2 kho npe^nojion^HTL, hto n,o;pa TpeTLeii 
rpynnLi B03HHKai0T npn MHO?KecTBeHHOM ^ejieHHH b momcht no,a;roTOBKH n,o;pa 
k nocjie,o;yioiH,eMy ^ByxKpaTHOMy ^ejieHHio (Senaud, 1967). B TaKOM cjiyuae 
H,o;pa nepeA 3aBepmeHneM ^ejieHHH Ha 4 uacTH b nocTCHHTeTHuecKoii $a3e 
6yo;yT hmctl ueTBepHoe KOJinuecTBO ,D,HK (20—34 eftmmpLi) . 

TaKHM o6pa30M, Bonpoc o Hajinunn nojiOBoro npopecca y TOKconjia3M 
em,e He Mon^eT 6litl perneH nojion^HTejiLHO, TaK KaK npnMLix ^aHHLix noKa 
He HMeeTCH. Ecjih ^an^e y TOKconjia3M cyipecTByeT nojiOBoii npopecc no Tnny 
rojioraMHoii KonyjmpnH, hto b o6iu,eM Majio BepoHTHO, to ero HajiHnne Bee n^e 
He ,n; aeT ocHOBaHnii BKjnonaTL 3th opraHH3MLi b Kjiacc cnopoBHKOB, KaK 
3to ,o;ejiaiOT HeKOTopLie nccjie^OBaTejiH, o6Hapy;KHBan cxo^ctbo b yjiLTpa- 
CTpyKTypax Me^y TOKconjia3MaMH h cnopoBHKaMH (Senaud, 1967). fljin 
cnopoBHKOB xapaKTepHa MHOJKecTBeHHan MeporaMHan KonyjinpHH h CTporoe 
nepe^OBaHne araMHoro pa3MHon<eHHH c nojiOBLiM npopeccoM. 


KpynHbie OAHonnepHbie Tpo$030HTbi, KOTopwe MoryT GbiTh 
npHHHTbi 3a 3nroTbi; 6 — MejiKne Tpo$030HTbi. 
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ON THE MULTIPLICATION OF TOXOPLASMA GONDII 


E. M. Kheisin, A. K. Shustrov, Ju. M. Rozanov and B. N. Kudrjavtzev 

SUMMARY 

Some information is given on the multiplication of toxoplasms of RH strain. During 
5—6 days after infection intensive multiplication of toxoplasms takes place in the cells 
of mesothelium, in macrophages, histiocytes and omentum. «Pseudocysts» are formed 
as a result of multiplication of one or more trophozoites having penetrated into the cell. 
The multiplication stages of toxoplasms resemble most of all the longitudinal fission. 
However trophozoites lying in pairs may be formed due to copulation of isogametes. 
The presence of dumb-bell-shaped nuclei in many trophozoites and dividing nuclei in 
paired individuals speaks, however, in favour of longitudinal fission. The possibility 
of hologamic copulation is confirmed only indirectly. In addition to small trophozoites 
large ones, which may be taken for zygotes, are occurred sometimes. The technique of 
fluorescent cytophotometry of nuclei stained with auramin 00—S0 2 has revealed three 
groups of trophozoites with nuclei containing different quantity of DNA: the 1st group 
with inconsiderable amount of DNA (4—8 conv. units); the 2nd group with double amount 
of DNA (10—16 conv. units). Indices of DNA in both groups may correspond either 
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to pre- and postsynthetic amount of DNA or to its haploid and diploid content. The first 
supposition is more probable 

The 3d group is very small and characterized by inconsiderable amount of DNA 
(16—38 conv. units). These are either dividing nuclei of zygotes in the postsynthetic 
phase, which is less probable, or nuclei of trophozoites ready to the consequent binary 
fission characteristic of schizogony. Thus in the postsynthetic phase, the nucleus will 
have a four-fold amount of DNA. Then, 4-nuclear schizonts are formed which divide 
into four trophozoites. Large polynuclear schizonts have not been detected. Stages of en- 
todiogenia were not detected by the Romanovky-Gimsa method. Together with longi¬ 
tudinal fission there are binuclear individuals in which nuclei are located along the lon¬ 
gitudinal axis of the body. No sexual processes seen to occur in toxoplasms. 



